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^Hl^r-2-^ ^--fi-SKr i^-iHd! °}EL%Z]]o}^ t^x-fl , *fl Ej-HfiElMH 



^2-^] (I) 



(II) 





OR, 



OR, 



^^S. A>-g-£]^ ^#4^r ^Hl ^*fl 5)-*Hg^ AS (ring-opening)* <U 
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— (TMAH) ^-g-°JHl.E 7>¥*H Jl^m «hE.*fl ^1^% V «fl ^^^1 

<g<*2] ArF (193nm) <>l-g-^ s^zLsfl^ ^ofl D fl-f ^^}t11 a>-§-^ ^ oi 



£ 1 
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<£x\: 2003/12/22 



# ^ n *fl2: u 0 >^:al- 5ES.efl*liH sfl€3 ^ « 0 >^{Noble Monomers, Polymers and Photoresist 
Materials with 7,7-Dimethyloxepan-2-one Group and Method for Patterning} 

£ ^Hl 19<HH ^-^ ££5ll^liE 3fl^S) 

[*^3 #4?r 
[*^3 

lelloje cf^i u] ^I^hJ-^chi ^o.^i, iSell^l^B 2^#* *H2^c-fl a> 
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520030058525 #^ ^^>: 2003/12/22 

<5> *\)2^2) nl^ 7 >^- ^^ofl^ ^*>7l KrF (248nni) , ArF (193nm), 

SE^ F2 (157nm)^ ^ ^}9\^_ <^^^ ^o. A>-g-*>fe ^izisfl^ofl 3^ 3.^^ i 
Sefl^liH7> zJ-^J-i- y>jL SJnf . oje.^ iS^l^H^r ^M^*fl (photoacid generator)^- 

#nfl3j-g-ofl o^aj §^oH -g-^^^lnf-o] ^ (polarity)^l ^^>7fl ^nf. 

°1« ^ Sxr -g-n]]^. ^1B)U.^ t|l7l-El *i«g<5} ^-^-m- TzflEio] <£o];*) 

<7> ArF-g- s)-*}-^-^ ££eflxliE S H ^sjjL^ ^Efl^]^ ^^#5. ^l^-^^l 

■?^*H (COMA), FujitsuAHH 7 fl^€ ^lE|-B.^eflolH ^#^1 (US Patent 5,968,713), # 
^#*HM 7fl^ wl^oflEflssq- ^efloiAj. Jf-^-g-s o]=c>|^i (VEMA), #S:°1H ?m 

^ ROMA *§s} ^tNl Slcf. 

<8> ^fl o]S. ^^-^ 7>s4a1aJ.^ tiJrylS E^e)«L^7]2f ofliEfle , ofls. 

^H1^7l ^ oHl^ > ^ A>^-^ ojcf. Zie^, oH- iL^7l^ i^-ofl o^o} 

€ ^r°fl ±% ^Tjlu)- ^ ^ 7 }<g (post-exposure bake) #3HH ol^Jf^ 

(isobutene), ^] ^ a] v| ofl Efl s (ethyl vinyl ether), ^HlH^cfl^l = (acet aldehyde) , 
(ethanol) ^ 7^7>^ o- 7 l#^ ^#5- ^^1^4. 
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71*1-5. °}tr ^ sflei^ ^ 7>*i .2.711 ^cf. o]^ Stefan Hien -f-°l 

^S*}: fe-g-°fl ^ M-^ (Advances in Resist Technology and Processing XVIII, Francis 

M. Houlihan, Ed., Proceedings of SPIE, Vol. 4345, p 439, 26th International Symposium on 
Microlithography, Santa Clara, U.S.A., 2001.) 
<io> ttj-eM , ^°1 ^l^sl^ ^-91 ^Itr S)-«M-^£ ISsfl^liB f^l^f 

<n> a. ^v^a^ o]&|^ cj^-j- ^s>7l $\-s}<^ #*lHHr JL^i) 3E.#*H ArF 

(193nmHH3l ^4^-0] ^ji -f^*V ^^lifl^^. 7 >^J1 010.1^ -S-T^Tr ^ 1^ 

=L^z) (lithography) ^ o^ltr ^^Hf^ -fMlrJE &°r ic^^l^ « 



^ ^ i7]#^ nf^l^ -&7}<2^ ^ <HH 5- JLSfl^SSl sfl€^^°l 7>^tr 5L£31*li 
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<13> £ «v^o] ol=^> *H 27l#^ iMlfe ^71 *fl 17]#^ ^^tfl 

<14> rt-r$o] ol^j7^|- *\) 371^^ o!)-^ 17] #^ jq-^^ ^ofl o^j) 

<15> «v^o] c,]=ji^ sHr 471 #^ ozf^^ ^ 371^3 ^*Rr3l I£ 

<16> £ ^o] Ol^jl^ ^ ^ 57l#^ 2f^l^ ^1 371^^ 4*flo} ^6\) o^f) 



A oM ^1 l7l#a] 31-^1- ^^>7l £ <y <^H1 H€- i£efl7lAH^. 

-2-fr f-fr*}^ i^=J±\jl ^-^1, o>a^eflolH ^ nflEfait Bflo] H ^^Itt °1- 

(I) ^S^l (II) 
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<20> c^7H Rl R 2 , R 4 ^r €^ 1 4^ <£2} 7 1 , 1 4^ 

^^171, n^7)o]jl; R 3 ^ ^i, E^h^ 1 20^ ^71, fj;^ l 20^ tf^l 7] , 

^11^7}, ej-^ 1-20^ *)<=-IM ^71, 1 20^ eK*Al ^71, fj-^ 6~30^ 

*1 a o V ^ Q$c^±-, ^±.^r 6-30^ wj-s. ^oIji; X ^ ^ «1 £L^-Al7lolcf . 

<21> ^-71 *fl 27l#^ ^5>7l •& ^ <^H ^ 2nSt±ldl , ^VH 

^SflolB ^ ^1E^3€^°1H ^S^^r d >5fl^ (III)S. S^TT ^ 

«-H-*>^ <>1^# 2-tSi?fI^-5-kS>iL>i <>} 

^-§-^m ^ ^71*mh 5~6^m ^h-^ #7i<^ (04 an 

S. S^s)^ ^s^uj] ^aQ, o>a^eflo|e ^ u]]Bl-3^eflolE #e£^ *\)2ii5}±r ?A 

<22> (HI) 
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<23> 



OH 



0= \ 
OR 3 




■O 



R 3 £ &±^r 1 20^ <£%7], 1 tflx) 20^ ^Al7l, 511^71, 

1-209] «)JEL^a1 «g-^7l, fj-^ 1 ufl^l 20^ ^r^-Al ^7), EJ-^ 6~30^ « 0 V^ 
j!^ Ej-sj-^, e]-^^ 6-30^ *1«<H^ ^m°U; Xtt ^h, ^ *1 = ^-Al7l ojcf. 

31 ^3:^ (IV)ilS S^S)^ #^-A)14- #*HJ->2M1» o] ^J-g, S.^ O.S. 



<26> (IV) 



<27> 
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<28> o$ 7 ]A\ Rl> R 2> R 4 ^ Z]-Z)- ^ , 1 lfl*l 42] <£^7) , 1 lfl*l 42] <g*LX\ 7) 

, 3\M7)o}JL; R 3 ^ ^i, e}-^ 1 2021 2>2} 7 ], 1 ifl^l 202] ^Ha-A]^, Sfl^l, 

1-202] *l£L^-Al ^7l, EJ-^ 1 vfl*] 202] 2>3.A] ^71, 6~ 302] ^« 0 >^ 

-H5] ^SHr^, ^-i^ 6~302] *1« 0 H!^ bJ-S.o]^l; S] = ^-A] 7 1 o] Jl ; n £r 

3.*\ 1 vfl^l 10002] ^t-g- 3Hri}. 
<29> # 7 ] *|| 32] 7l#^ ^^7] o]^ M. igj-^o] «] ^ofl n]-= I£ell7]AEi, ^gfl 

2] ( V)S S A]£]^ #^l2f o]^o]^l^ *lCf. 

<30> ^-^-i] (V) 
<31> 

Rl £2 R2 o-S x o 

o^o 




QR-3 



<32> o^H Rl, R 2 , R 4 ^ 1 42] 2>^7l, 1 tfl*l 42] 

9>^Al7], 3)]^7lo]jl; R 3 ^- 1 tfl^ 202] 9>^7l, 1 ifl*] 202] 2j-^-A] 7 ] , 

3)1^71, ^4i^r 1-202] <£z]7l , i ifl*] 202] ^a] ^7), fJ:^ 6-302] 
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x,y^ #2:^3 a] x+y=l^ 

< 34 > ^^^1 (VI) 




OR 3 



R lt R 2> R 4 ^ &±^r 1 ifl*l 4^ ^71, ! ^ 4S1 

<gm\7], 3fll^7lo}jl; R 3 -g- 1 tfl^ M7l, ^rdt:^ 1 ifl*l 20^1 7] , 

^1^71, 1-202] = t^7l , 1 ifl*l 20^) <£^M ^7l, e}4i^ 6-30^1 

*1« 0 H^ JIB] ^3H^, 6-30^ *llHr S^°luL; X ^ ^ 7lo]ji; n 

■& ^th^^i 1 vfl^l 1000S] ^cf. 

S^^r (1)5. S^S]^ ^=£1^ 4^ *-6\} t AV 7 j t^^s.^ ^O.S 
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ft^4, ^-sfl^V ^-§- (maleic anhydride)*]- f^ll" ^fc^rTr ^Tflsf, 

<38> o) nfl Af-g-Sl^ ^7lH^TT ^S^fe 0>u|^ ( ZL oflS^r 

<39> ^*fl afl^H A>-g-£]^ -g-nfli- Ji.^ tb^Sl^l^ <>rH*r^, ^ ^lsUr M, 

l"^, EflH^l^S^^ -§-2} ^-g-*fl, o]s. ^ ^-g-nfll- 1- ^ 

^<&-§-£: %±^7] «>ofl-H 50~150°C <HH 6-30*12: ^o> tiV-g-A]^ ^l^tbtr. 

<40> Aj- 7 ) zfL^Al (J)©] zl ^^l°Vo_^£ f^£l<H *HS*Hr 

31 *r ^l^ iSs^liSS] D] 14^- afl^tfl 5)^.71^] tfl$ 3^ 

<41> £&?V, eJ-^sl ^1 2^*1] ccf^ ^IS^^^r T 2 "^ (IDS SAl£j^ <=f 

<42> SfV, *fl 3^6\] 4=. i£^]AE ^«V«^ (II)S SAlSl^ ^ 

^1^, *l w o v ^r -H2j<8 ^s}-^^ SL^r *1 u o v ^r ^2:^1 X^Kr ^>a.^eflol Euj- ufl 

EfH^efloiH ^sfl-I- ^th^f^ f^*ll« *«2:*rfe- #31; ^ ^^fi]- ##1HM1-I- -§- 
"1H -§-sflAl7l^ ^"Tjll- SE^th}. 
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<43> ^7)o\)A] #^*8*\}o) M.&i$ A*>^ 53-^ 0>q^, W>^*>7fl^ *§^1 

oil ^ 0.01 vfl^l 20#^% *]-&S. ^tr^. olnfl, l§El]7|iE ^7>£]^ -g-nfl 

tflsfl 10 ifl^l 1000 A>-g-£l^ ^o] ti>^-^l^r>c}. 

<44> ^-71 »1 5^ 7l#^ 4^1* ^*>7l M. oj oflofl ^ Il^^AE 5fl^^ 

^ U o V ^ *fl 4^ 7l^^ ^ofl <2]*fl ^)^5L)^ I£^MliBt 7}& #6fl S.S. 

7]^ <&X|; #7l ^4#^r l^s^Rr #31; ^ #7l l^e]^ 7)^^ ^-g- 

^^-ofl o_ s #7fl# i^-^-uf. ^-g- ^ s.o 1j 2.38 wt% EflS^l^^S^- 

§ 1— •^•^1— (tetramethylammonium hydroxide) : f-°l i: f. 

<45> 7} ^9) ^7,>^^-§- ISEfl^liHr ±=-# ^ Jn^^S) ^TjHH ?}=4^R>2] 

°1 °1^-^^1 ^ #^°1 5LS.ell*l^H. s|o_^Jf Ei ^^^cf. ZLe^u)-, ^- 7 1 

*fl 5^1 71^^ o]=-7l Jfl*H iSeflxl^E ni-ofl ^7>5>]^ (248nm or 193nm)-§: 

<46> <tiV-gr^ 1> 
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OR 3 OR 3 OR 3 OR 3 



<48> <#-§-^ 2> 




OR 3 OR 3 OR 3 

*=K a o v 7 ] ^e]^ 60~140*C°lH 90-120^ ^<?1 *3*Rr w>^*>c|-. 

A oM I^ell^AE ulj^ ?§^<5}±r ^7] f^*flM cfl «1 0.01-20 ^% 

2) y l "§:-§: £tz ^'iHMl (PAG)^ S^l^i^He^eiMH iL-£-«g 3^ tf^ -fM 

^KM^Ml^ f-*fl ESI ^1 # ^ #5.^] *i °1] Efl a.o>^l Efl o] e _ aI^-s.^^, ofl^^EflolH ^ 

44-15 



1020030058525 #^ 2003/12/22 

^)]^^oH i^£3L^>^ #31 ; ^ #7l 90~140°C^ l^oflA^ 90-120^ I^S^Hfr # 

2.38 wt% ^1 H 5f ^ H #5.^ *1 = ^ *1 = (tetramethyl ammonium hydroxide) ^-g--^ 
ic^^ -g-SflSlJL Hl^^-«- ^ ^-o>olol ££5117|ae 3|]^ol ^5}tf. ojirfl, ^-f 
^JlS^ tr^* £-*r*l o>q^ f ^-71 *V «V<4 ^-o] ^^Ajolsqofli F2) 

Extreme UV, e-°J , , °l£-^# °l-§-*H ^^H^ #4. 
<53> o^HH ^-^-^51 u}^?]: ^Hl-fr ^->ftr H'SM- t£sM ^Ml^l ^tr^f. 

<54> I. ISSfl^AE #^1<3} 

<56> iQOg^ tq^-Al^^A}-^- 300ml ofl <*a> 2m 11- ^<H§ cf^- lAj^oj- <g-=. 

A l^cf. "IIH:** #frtr ^ ^l^^Efle. 400m 1^ tH ^o) j=r ^ff-^, ufH#w]-o1^a.tilol 

^l^S^ ^>7l ^2^]£l Dfl^rq^-Al^-eflolHi 95g (^-g. 92 %)^ «g^cf. 
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<57> 



!H-NMR (CDCI3, ppm): 6 = 3.94 (s, 1H, H 12 ) 3.63 (s, 3H, COOMe), 3.50-3.59 (m, 1H, 
H 3 ) , 2.10-2.49 (m, 2H, CH 2 , H 23 ) , 1.10-1.90(m, 26H) , 0.93(d, 3H, CH 3 , H 21 ) , 0.87 (s, 3H, 
CH 3l H 19 ) , 0.64 (s, 3H, CH 3, H 18 ) 



<58> 



OH 




OH 



'OMe 



<59> <^ X\ ofl 2> t\ 4 X\ # efl o] e 3 a Efl ol b ^ *fl : 



<60> nfl^ tl^-Al^eflole 63g3 j. jx)^cl (75ml )■§- M 300m H ^ ^91 ^ <*|7H o^ex* 

75ml» ^^rS^. * 0°C ^^-#<^1 30£-# JH^^tf. «fl 

^^-Al^-^olH 3a-oHlEflole 62g (^§- go%)-§- 

<61> iH-NMR (CDCI3, ppm): 6 = 4.62-4.70 (m, 1H, H 3 ) 3.63 (s, 3H, COOMe), 2.10-2.49 (m, 

2H, CH 2 , H 23 ) , 2.00 (s, 3H, OCOCH3) 1.90-2.00 (m, 2H, H 11 ) , 1. 10-1. 90(m, 26H), 0.93(d, 
3H, CH 3> H 21 ) , 0.87 (s, 3H, CH 3> H 19 ) , 0.64 (s, 3H, CH 3 , H 18 ) 
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<63><^a]^1 3> nfl^ 3a-6Hl^l-i2-7fl£rq^-Al^-e|.vilolE^ 

<64> ^^-Al^eflolH 3a-^HlEflolH 25g^r ^lH^V 400mL^] ^ ^91^- ^^b.^) °) 

H (16g) ^-g-^ ^^§1 ^<^5M. -g-^-g- ^Kg-o^ JLLHVtV * i. 5 L2} 

-°M1 ^1 -12-^1 £#hH1°1B 23. 5g 95%)^: <25W. 

<65> !H-NMR (CDC1 3 , ppm): 6 = 4.62-4.70 (m, 1H, H 3 ) 3.63 (s, 3H, COOMe), 2.10-2.49 (m, 

2H, CH 2 , H 23 ) , 2.00 (s, 3H, OCOCH3) 1.90-2.00 (m, 2H, H 11 ) , 1.10-1.90(m, 26H) , 0.93(d, 
3H, CH 3 , H21), 0.87 (s, 3H, CH 3 , H^), 0.64 (s, 3H, CH 3 , H™) 
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OMe 



<67><^a1^1 4> nflig 3a-*l = ^-Al-i2-?fl£Ti|^-Al§e).vilolE^| 

<68> uflig 3a-^l^-Al-i2-?fl£q^-Al^vilolH 31g# 10% q-H#^l^>ol^ uflE^g- ^-g- 

oBofl ij-O} * Aj-^oflAl 24^1^0). Ji7ti>^|-^Cf. tiV-O-^-Ofl^- otS o]^}cz\ 

^^ISX^. -g-^-i- ^^>^1 200m 1^ ^Efls-S ^ ^ #-!H^ c^Ei «i 

-U-n^^A}^^}^)^ 27g 97% )# ^tf. 

<69> !H-NMR (CDC1 3 , ppm): 6 - 3.59 (s, 3H, COOMe, H^), 3.50-3.59 (m, 1H, H 3 ), 

2.10-2.49 (m, 2H, CH 2 , H 23 ) , 1.90-2.00 (m, 2H, H 11 ) , 1. 10-1. 90(m, 26H), 0.93(d, 3H, CH 3 , 
H 21 ) , 0.87 (s, 3H, CH 3 , H 19 ) , 0.64 (s, 3H, CH 3> E^) 
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<7i> <^H] 5> nfl^ 4-(7-*l = ^Al-9a a2a-^nfl^-ii-^i-^A>cfl7>*lc S __ 12 -^A>-q. = s. 

[2,l-e]o>#5ffl-l-^)-5fflB|-iioflolHS| A 2^ 
<72> 3-#S^3l^-Al«flsqiA]. ( mC PBA, 77% 41.56g4 ^KM o| e I0.38g# 

^sHlli^H "4 ^- °1 -§-^°fl 3-*l = ^-^1 -12- 711 ej-i.il °1 H 25g^l «g3HI^« -g-^* ^ 

^<^&4. °1 -S-^* #£r<>lH 24Al^ol JUtiVtl ^ q-H-g-S^H ^-g-<^* ^ 30^- 
# StilAl^cq-. -g-on^- ^sH^o.^ 5LEl-#^vilolB ^-g-dSjsJ. ^ei ^ 

iSM^Sm. -§-°J]* *>H7fl##aiMm3. ^ S *>ji i}-g- oH^oHlEflolE^AV (1:3)* 

°l-8-^r ^:3SD>e.ziEfl5qs. ^s}^ f>\ 7 ] ^fc^ fflli 4-(7-*l =^-9 a ,12 a-^^1^-11- 
^i-^A>cfl^^S-12-^A>-^ = £[2,l-e]o>#^l-l-^)-€Bfii^l^lH 10.37g (^-§- 41%)* 

r 

<73> !H-NMR (CDCI3, ppm): 6 = 3.59 (s, 3H, COOMe, H 18 ) , 3.50-3.59 (m, 1H, H 3 ) , 

2.45-2.60 (d, 2H, COOMe of lactone) FT-IR (cm- 1 ): 3464 (OH), 1732 (Tfl^sj ofliEflH), 
1171 (oH^Efl s o) oflEfls ^) 
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<75> <^Al<^l 6> 

«1 a] #5. [2. 2 . 1] ^El~5-«a-2-^>s AV_ 1 _( 3 _ I3l is.Al ?} e )-9 a , 12 a -t\ v\] ^ 

-ll-^-^-^A>Efl^l^^-l2-^-A>-i4H£[2,l-e]^>#^l-7-^ ^liE-1^1 2)1 ^ 
<76> a]^ ^-^71 *HM 4-(7-*|=.^1-9q ,12 a A>cfl?>*|=S- 12-%- 

a}-l^£ [2 , 1-e] ^!-l-^ )-3lE}-i^l o] b lOg-i: EflHsl-Sl = 200ml ^ ^ ^r°l 

-2. BBlofllo>Bi (5.12ml)!- ^^cf. o] -g-oH^. 0 ° cs ^z^ji 2-fS£?}iL^-5-tHi 
^ 4.6g^l 50ml tllB^l^S^ -§-^# t)-^- 6*1 ^Hl^t}. uV-§-g- 

0°C 250ml ofl ^ 30^- & ^ ^131 = 500ml» ^o^^tf. ^-7l#^ ^5^} 

jl M-H#tiH^^olH ^&°»<L5L ^51 «1 ^ #^3. 2 si ^^cf . -g-oB^. ^ 

^}JL ^^o>^)EflolB:^AV (1:3)^- ol-g-^j- ^3-S.Dl-szLEfl ^s. *>7l ^ 

& Hi Al #S[2 . 2 . 1] ^Ef-5-«ffl-2-7V a]--i-(3-^ ^-Al 7>5 ti^-i-Djl ^ H S€ )-9 a , 12 a -t\ nfl 

^-ll-^-Ji-^A>Efl7Kl=S-12-%-A>-u|.n £ [2 > i-e]o>^^-7-o^ ofl^E^ 10. 9g 83%)* 
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!H-NMR (CDC1 3( ppm): 6 = 5.86-6.16 (m, 2H, olefin proton), 2.45-2.60 (d, 2H, COOMe 
of lactone) FT-IR (cm" 1 ): 1732 Ml^eo} ^s.), i 130 (ofl^Efleo] oflisflH ^) 



<79> <^aH] 7> 2-^M3.^-l-(3-^}^^]7}^^-l-^]^S,^)-9 a ,12 a-^^\M-ll-^±-m^} 

cHl?Kl^S.-12-^>-uj-HS.[2,l-e]o>#^l-7-^ oIl^Efls o) ^ 
<80> oflEfa^iS.^#S.efol= 4g-gr A>-g-*V ^-g- aH^SJ-ji 6^f ^ #^5. *>7l ^ 

2-^E^a.m^-l-(3-^l^-Al^s^-i-ufl^s S ^)_9 a ,i2a-^oll^-ll-^-4i-^A>c-l]^l 

H.S.-12-^-A>-q-H£[2,l-e]^>#^-7-^ 9.5g 85%)^: ^SW. 

<8i> H-NMR (CDC1 3> ppm): 6 = 5.90-6.16 (m, 2H, olefin proton), 2.45-2.60 (d, 2H, COOMe 

of lactone) FT-IR (cnT 1 ): 1732 (»l]iEl|Ho] ? fls.) j 1130 (0^31^0] ^^-) 



<78> 
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<83><^a]^1 8> €-£fl°lH^ 

<84> cj^-Al^eJAV cflA] f^A> lOOg^ A>-g-*V t,]}3]^}ji ^X\d\) ^ Q*. h^o S a}?) 

T^S) #eflo]B 95g (95%)-fr ^^cf. 

<85> !H-NMR (CDCI3, ppm): 6 - 3.94 (s, 1H, H 12 ) 3.87 (m, 1H, H 7 ) , 3.63 (s, 3H, COOMe), 

3.50-3.59 (m, 1H, H 3 ) , 2.10-2.49 (m, 2H, CH 2 , H 23 ) , 1.10-1.90(m, 26H) , 0.93(d, 3H, CH 3 , 
H 21 ) , 0.87 (s, 3H, CH 3 , H 19 ) , 0.64 (s, 3H, CH 3 , H 18 ) 
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<87><^a1<^1 9> #eflolH 3a ,7 a -^^Hl^l^lB^ 

<88> v\}^ t\^X\^o)^ tflxi nfl^ #eflolH 65g» ^>-g-^ 3* ^fl^al 2 ^ ^ 

o.^ <5}7l #eflo]e 3a ,7a-^<>HleiHH 65g 92%)-§- ^SJcf. *>a} 
*}7l ^S^S] *M c]^-A]^EflolH 3a-oHlEflo]B 62g 90%)# <S5^. 

<89> !H-NMR (CDC1 3 , ppm): 6 = 4.62-4.70 (m, 1H, H 3 ), 3.63 (s, 6H, COOMe), 2.10-2.49 (m, 

2H, CH 2 , H 23 ) , 2.00 (s, 3H, OCOCH3) 1.90-2.00 (m, 2H, H 11 ) , 1 . 10-1 .90(m, 26H), 0.93(d, 
3H, CH 3 , H 21 ) , 0.87 (s, 3H, CH 3 , H 19 ), 0.64 (s, 3H, CH 3 , H 18 ) 
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<90> 

OAc 

o^v 

OMe 

■"V 

oi> <^H] io> ufl^ 3a ,7a-^^Hl^-Al-i2-7ll£#e|-vilolH^ 

<92> n||^ 3a-<>M13MH cflA] Dfl^ 3a ,7a-^^HlBflo]E 2 8g» A>-g-*V ^ *\}<2]i5}JL 

3^f ^ *>7l ufl^ 3a ,7a-^°Hl^l-12-?im#BH-l]<>lB 24g 

95%)^- <S2m, 

<93> 1 H-NMR (CDC1 3) ppm): 6 - 3.59 (s, 3H, COOMe, H 13 ), 3.50-3.59 (m, 1H, H 3 ) , 

2.10-2.49 (m, 2H, CH 2 , H 23 ) , 1.90-2.00 (m, 2H, H 11 ) , 1.10-1.90(m, 26H) , 0.93(d, 3H, CH 3 , 
H 21 ) , 0.87 (s, 3H, CH 3 , H 19 ) , 0.64 (s, 3H, CH 3 , H 18 ) 
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<96> oflig 3a-<=>Hl^-^l-12-?flS#&|-t-llolH tflA] nflig 3a ,7a-c]oHl^-A]-i2-?ll£§£|-vilolH 

32g^r *flsq ^VJl ^Alafl 4 <2j. ^ «^o.S *>7l ^-^9] v\)^ 3 a , 7 a *1 3= -1=- 

Al-l2-7llS#B^ti]olH 29g 96%)* <25W. 

<97> 1 H-NMR (CDCI3, ppm): 6 - 3.87 (m, 1H, H 7 ) , 3.59 (s, 3H, COOMe, H 18), 3.50-3.59 

(m, 1H, H3), 2.10-2.49 (m, 2H, CH 2 , H 2 3), 1.90-2.00 (m, 2H, H 11 ) , 1.10-1.90(m, 26H), 
0.93(d, 3H, CH 3 , H21), 0.87 (s, 3H, CH 3 , H 19), 0.64 (s, 3H, CH 3 , Hi8) 
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<99><^a]^ i2> vftig 4-(4,7-^*l=^-Al-9a ,12a-tq^^-ll-^-i-^A>c-1l7>B:l^S.-12-^-A>-ufa 

£[2,l-e]^>>#^l-l- < a)-^lBl-^]olB^ ^lS 
<ioo> ofl^ 3 a -*1 i= -^1 -12-?fl o] b rfl^l nfl^ 3 a ,7 a -t\*\ J=^a1-12-^S#b1-MM:E 

28g» A}-g-*!: ^-i- ^Hl el-jn ^Alc^l 59). ^--g- «j-^o.S *>7) nfl^ 4-(4,7-^«|=^ 

*1 -9 a , 12 a xffl fi-ll-^-«j A>cfl HS.-12-^-A>-v+= S[2 , 1-e] ^-1-^ )-^lB|-2t^l °1 e 
llg 42% )# <g*m. 

<101> !H-NMR (CDC1 3 , PPm): 6 = 3.87 (m, 1H, H 7 ) , 3.59 (s, 3H, COOMe, H 18), 3.50-3.59 

(m, 1H, H 3 ), 2.45-2.60 (d, 2H, CH 2 C00 of lactone) FT-IR (cm- 1 ): 3464 (OH), 1732 (?fl^S] 
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OMe 



<103><^a1<^1 i3> «lAl-l-s.[2.2.1]^El-5-«a-2-7'>s^.AlA> 4-«l^^-Al-i-(3- 13 flS-Al7>s.i^-l-Dfl^ 
^Sl)-9a ,12a-^Dfl€-ll-^-4i-^!^>^l^l^S.-12-^-A>-u|-H £ [2 ) i-e]ol.^^l-7-^ oJiEjs) 

<i04> nj]^ 4-(7-5|^A|-9 a ,12a-^^^-ll-^-«flA>^7>af| = S.-12-^>-M- = £[2,l-e]<>> 

#^1-l- < ^)-^lEfto 1 ]olE tfl^l 4-(4,7-^*l^^l-9a ,12a-^^l^-n-^.^_^jA>cll^l = 

S.-12-^ r A>-u|. = £[2,l-e]o>#Sfl-i-^)-^lEl-} c dflolH llg ^ A>-g-*> *H£]S};ii <£X\<$ 6^ 

^ tt o v ^AS ^>7l tilAl#s.[ 2 .2.1]^E]-5-<a-2-n^4^^: 4-*1^a1-i-(3-d|1s.a1 

)-9 a , 12 a -t\ nfl i|3 -11-^-3) A> E fl ?>§1 = 3.-12-4 A WH£[2 , 1-e] o}# 
«-7-^ °1] — 12g (^-§- 85%)-g: <£$X^. 

<105> iH-NMR (CDC1 3 , ppm): 6 = 5.90-6.16 (m, 2H, olefin proton), 2.45-2.60 (d, 2H, CH 2 

COO of lactone) FT-IR (cnT 1 ): 3464 (OH), 1732 (?fl^^ ofl^fl-S), 1171 (<>l]iEfl^£l ofltfl^ 
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OMe 



<107><^A1^1 i 4> 2-^3.^ 4-^ = ^A]-i-(3-xH|^Al7>sji^-l-o||^=.S.^)-9a,12a-^^^ 

-ll-^-^-«jA>Efl?>^=5.-i2-^-A>-ul-HS[2,l-e]ol-#^l-7-^ 7])2i 
<108> ^Efal^^#^H}olt= 4 2g ^- A>-g-tV 3# ^1^1*>J1 133}- ^ ajrfo^ 

2-^lE^3^^> 4-§l^Al-i-(3-^s-Al^5^.^- 1 -i l1 ]^s s ^)_9 a ,12 a -^x^l ^-11-4 

i-^A>Efl^lH.S-12-^-A>- 1 4H£[2 I l-e]o>#^-7- < a <H]^ 9.8g (^-§: 84%)^ Qft^. 
<109> 3-H-NMR (CDC1 3 , ppm): 8 = 5.90-6.16 (m, 2H, olefin proton), 2.45-2.60 (d, 2H, CH 2 

COO of lactone) FT-IR (cm -1 ): 3464 (OH), 1732 (?fl^M ofl^tfle.), 1171 (afliEfls.<i) oflEfle. 

3») 
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<m> II. ^Seflxl^H ^tM13 afli 

<ii2> a o v 71 ^ yj-t^o] ^}^\^ sf^cflA^ efcf^^ *Hf^ SLfe -g-^^th 
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<iw> <^aH1 15> 

«1 a] #5. [2 . 2 . 1] ^ e}-5-^-2-7}24^1 ^-1-(3-^1^-a1 = Ji^-i-nfl )-9 a , 12 a afl ^ 
-ll-^i-^Al.Efl7>«l^S.-12-^>-M-H£[2 ) l-e]^#€-7-^ ofl^i <§^1^ 
<ii5> ti] a] [ 2 . 2 . 1] ^ E}--5-<a-2-7} s ^-a] Av-i-o-^) ^-a] s a.^-1-nfl ^^S.^ )-9 a , 12 a ^ 
-ll-^-i-^A>Bfl^lc S _ 12 -^A>-q-SM[2 ) l-e]ol-#^-7-<a ofl^E^ 5g, ^efl^i ^# 0.9g, 

#^7flAl^<e] 2 J 2 , -o>Stil^ol^w-Els.qe^ o.03g* #^3.^1 ^^L 31 

He^liE^^ 6.0g<Hl ^ ^f<£ ^ ^-^7]S. #3^*1 65°C <HH 24Al^l 

Al^4. ^tJ-°l #\+ ^ ^ ^-oflEfle rofl^^Efle ( 3:1 ) ^-g-ojjofl ^^A) 7} jt. ^E^V 

534. ^^Aj Jl^ll- ^^S^H #5]((tllAl^[2.2.1]^El-5-^-2-?l-S4AlA>_ 1 _(3_^S.Al 

7> s iL^-l-nfl ^ = S€ )-9 a,12a-^i ^-ll-^-i-«] A>Efl 7]-^ J= S-12-^-A>-u)-H. £[2 , 1-e] 
^1-7-^ ^l^E^)-co-^efl^^#) i.8g 30%)* ^^cf. 



<iie> <aJaH i 6 > 2-^lE]-3L^^:-l-(3-^l^-Al7>s^.^-l-^^HS^)-9a ,12a-^^l^-ll-^-4i-«lA> 

c-fl7l-^^.S-12-^-A>- 1 4^M[2,l-e]o>#^l-7-^ ofl^Efls ^-aflsl 
<H7> 2-^11 b}^1 ^--^(s-^s-a] 7>s ^^S.^ )-9 a , 12 a -v\ nfl a}x% ?}-&} 

^^-12-^-A>-u|-H-g.[2,l-e]ol-#^l-7- < a <Hl^Efle. 4.4g4 2,2-°}2i*}^°}±^g.^S.m 0.03g 

* °l-§-*M ^a]^) 1531- « 0 >^o. s §^ ((2-^lE)-a.l^-l-(3-^^-Al ? l. = ^. , d-l-^l^ = S. 

€)-9a ,12a-cl^l^-ll-^-i:-«]A>c-1l7l-§]^s-i2-^-A>-ul-2 E [2 > i-e]o>§^l-7-^ cfl^Efls) 

2.6g (^-§r 65%)* <*&t}. 



44-31 



1020030058525 <H*}: 2003/12/22 

<h8><^a]^1 17> tilAlgs.[2.2.1]^Ef-5-<ffl-2-^^-^l^]r 4-^1 = 4*1 -l-(3-tfl 4*1 ^-£^-1-^1 
5Sl)-9a ,12a-^Dfl^-n-4^ 1 -«n>« l >Efl5'>^^S.-12-^W^S.[2,l-e]^>#€-7- < a <H1^ 

<119> u] a] ^s. [2 . 2 . 1] % Bj~5-<a-2-7V s 4*1 aV 

4-#l i= 4*1 -l-(3-^fl 4*1 7> = J±^-l-^ a , 12 a nfl ^-11-4^-^j A>tfl = 3.-12- 

^^£[2,l-e]^t^-7-^ 5.2g* *}-§-*}• 3* ^^JI ^dfl 15^ H o V ^-° 

3 1-BH(«1*1#S [2. 2.1] ^-5-^-2-^ = 4*1^: 4-*l = 4*l-l-(3-^14*l7> = ^-l-^lIiH5. 
€ )-9 a , 12 a nfl ^-11-4^-^ A>Efl 7>§1 = S.-12-4* WHS [2 , 1-e] o># 3l-7-<U °fl ^ )-co- 
^5fl^^r#) 1.85g 30%)* <S5W. 

<i20> <^aH} 18> 4-^ = 4*l-l-(3-^14*l^l- = a. , d-l-^^HS^)-9a ,12a-^^l^ 

-ll-^-±:-^A>Efl7>§) = s.-i2-^-A>- 1 4H£[2,l-e]^>#^-7-^ ^l^Bi ^-*fl2] 

<121> 2-nflBfa^Aj- 4-^1^.4*l-l-(3-^4*]^i 1 d-l- D ll^^S.^)-9a ,12a-^^l^-ll-^-4i- 

^Aj-Efl7>*l^S-12-^-A>-x4sS[2,l-e]^l-#^l-7-^ ofl^Bl 5g^- 2,2-<>}2:Hli°lih-?-£|3.MHfi 
0.03g* ol-g-^H ^a^ i 6 3). h c v^ #e)(2-^lEfH€^: 4-«l = 4*M-(3-*fl4*l ^ 
j£ vj-i-ofl a , 12 a -t\ ^-ll-4di-*| 2= 5-12-4*WHM[2 , 1-e] «-7- 

«J ofl^en 3.4g 62%)* "S&t}. 

<i22> in. iSefl^l^B 2^#s] ^ afl^^Aj 
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a>#^S. oj-aAflifloiH, tq*|l^_2.JE<* «]a>#^o.5. ^h^He, ^sfl^eHls-Al^m H 
3#3HB, ^l^j-iW^l^ H^^HB, Egjsll^tl^ Hsl#Bflo]e £ ^ c^ig^-H 

<124> ol nfl ^V^aflfe ^ofl tfl*fl 0.01 vfl*l 20 «1 #5. A>-§-£]^ ^Jo] tij-B]- 

0.01 <£o_5. A>-g-^ nfl^ iSefl^l^BSl ^-ofl tfl*l ^1^5L7}- #l^^>7fl 

<125> S*V, ^71 S^l-ofl A>-g-5]^ -^71 -g-ofl^ Jf-^ iLsj-^ ^M^, W>bJ- 

*l*>7fl^ ^ig^s^tHlHNl^, ufl^ 3-^]^-AlHS.Sl^.MlolE i) ofl^ 3-011^1^2)^ 
^HB, HS.^^l#Sl# t^o^s oH)E|olH, ^^A}-^ oH^eJ-EflojHi ^ o] 
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^^S^Hel^eflolH 0.004g-g- ^S^^#el€-S.}r:^^ofl Efl h o>^Eflo-| e l 5g 6\) Qi^X)^ v\ 

£i?V ^ 100°C°1H 903,^} 7>«lsl-^ o.4/flii^ I£E||^liB ^-g- ^Vt ^ 

ArF eflo]^ i^^ls. ^ 120°C^1^ 90^# 7>1*>^i4. 7>1 ^-S ^ 2.38 

Bfl H eHl 1i *1 a] = 90^Zt ^^tb ^ 0.3//m (-£ 1% V 2) 



<129> ^Al<^l IQ6]}*] f^*fl# ^-g^ 3* Xl^*>al 19^ ^ O.5L 0.3^ 



<130> <^*H1 21> i£efl^l±E2] *flS ^ 5fl€ ^ 



<133> Oi*. ^ AjA]^ g*. wj-^o.^. o.3//m£] 
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[^83 141 

<134> «>4 £r ^°\) *J"E- ^>Hm-2-^r ^S* ^-fr*^ ^1^1 , °}H 

-g-tSflS. x}o]^ ^-sUg ^ oicf. 
<135> ^ofl ££5l]7lAE f nl^7V§-7l#ofl <£^T ^ 



<136> a^V, ^ofl o^o} afl^ f^fl* iSe^liB^ ^^-tl ^ 

193nm<3^olH -f^r* M-i^HH ^H 1 ^ 4-^r*>4. 

<138> Qo], M. rt-x$*_ 7 )^6\] **t§ 7fl^^ d >\d *Hfl^ 3. 

<139> Aj--^ a].^ ^o), i^rgo] yj-al-Al^ ^aHU- ^-^a} ^ *fl^ £-o) 
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[^t 1 * 1] 

°>efl^ (I)S S^tt #%=*]1. 

(I) 




OR 3 



<$7}*\ R lf R 2> R 4 ^ Zj-Z}- B}-^ 1 ifl*] 4 ^ <g^7], 1 vfl^l 42] 

?] , ^1^7)olj7; R 3 o. ^ 1 ifl*] 20^ °^7l, Ej-i^ 1 vfl*l 20^ <£^*}7), 

511^71, fj-^ 1-20^ §]£L^-A] <gz}7] , Bj-^ 1 ifl^l 20^1 ^7l, fj-^ 6-30S] 

*1 y o V ^ jIB] W^r^i, 6~30^ aj-^ ^-Sojji; X ^ ^-^ §1 7} 0} tf. 

2] 

o>2fl^ ^3 (II)S. S^xf o>a^eflo]E ^Bj-HllefloiB. 

t*2^ (II) 
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R 4 

=9 
O 




O.R 3 

<^7}*\ R lt R 2 , R 4 ^ *rdi, 1 42} 1 42} ^A]7l 

, 31^71 o]JL; R 3 ^ Bj-^ 1 vfl^ 2 0^ ^71, 1 Lfl^l 2021 ^^71, 31^71, 

fHt^ 1-20^1 ^7l, i=hh^ 1 vfl^l 202} <£zj7l, 6-30^1 

^21 !t5K^, 6-302] e^ojjl; ^ f>]lL^]7] Olcf. 

3] 

^2:^1 (III) 
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DR 3 

°\7]*\ R 3 £r 1 ^) 205] ^^71, 1 ifl*] 20^ <g^-X\ 7l , 5)1^71, 

1-20S] <£zl7], 1 ^1^1 20^ <^^-a) ^71, 6-30^ 

JIBl Ej^^l, 6-302] 7.) HV^ e|So] J7 ; X ^ ^L, ^ ^JE^M 7101*1. 

13 T 1 * 4] 

3^1 ^-3^ (III)^ fe*3zf 2-tlS?fHi'd-5-tBl^, o>3^S^ #3.^ 
2^ (n)s i&^l-I- ^la^ 3* IRJilS ^ ££2|)^iE^ 

[3^* 5] 

oVefl^ (IV)S. S^s^ 

(IV) 
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OR 3 



^Al7l, 2^7)01^1; R 3 ^ 1 vfl*] 20 <^^7l, 1 ^1 20^ ^Al7l, 

31^71, 3^4= 1-20S] <^-^7l , eJ-^ 1 ifl^l 20^1 1^*1 ^^71, Eh£^ 6-30^1 

*llH* JlSl H}-^ 6-30^1 ^SoIji; X ^r ^i, *1 I^lj- ^ 7 1 <>1 JL ; n 

^ ^JES.^ 1 qi^l 1000^1 ti^r 
6] 

7] 

o>5fl^l ^2i^ (V)5. S^lsl^ f^fl. 

^2^1 (V) 
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a)7]*\ R 1( R 2 , R 4 ^ Z\Z\ ^i, 1 ifl*} 4^ , fj-^ 1 ifl*l 4^ 

^Al7l, jfl^Hjl; R 3 ^ Ej^^ 1 tfl^ 20£] ^^7], ^L*r 1 ifl*] 2 0^ ?1 , 

3fl^7l, Ej-^ i~20^ <£%}7], 1 tfl^l 20^] <gm\ ^71, 6~30^ 

*l«<m ZL5^ ^sH^, E^^ 6~30^ ^o}jl; X ^ H\B.^X\7]o]jl; 

8] 

[^*J- 9] 

o}2fl^ ^S*l (VI )S 3*13^- f^M. 

(VI) 
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<^7H r 1; r 2) R 4 ^ y^yJ- i iflx] 40] <^^7l, 1 tfl*] 42] 

<y-3.Al7l, 5|1^7lolJl; R 3 o. ^ 1 Ifl^l 202] <£%7], l ifl*] 2 02] 7l , 

4^71, 1-202] S1.E1-IH ^7l, 1 ifl*] 202] t^^l °J:^7l , e}-^^ 6-302} 

JILE] ^3H~£, 6~30£] *1 «o V ^ X^r ^dt, ^ ^]£L^-Al7lo)ji; n 

^5L5.^ 1 ifl*] 10002] ^ #$=^. 
10] 

3^ 92] ^2z*\ (vi )s a^isife ^^-^2f ^iHMl» s^thi- ^jas s 

Ht 1 * 12] ^-3^ (I)S SA]£]^ i-s^vj] ^-^=^0) tJ-SL gc^ ^-^]A> -Jf^uZj- 

2] ^^1* *ll2:*Rr % ^71 ^^12]- ^iMMl* -8- D H) -g-Sfl^l ?)^r £^ 
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12] 

23] (ids SAjs)^ &*£H)9) ^eflAV ^ 

^-1: ^ f>}^ iSefl^j^B S^l-^ *flS« 0 v ^ 
[^T 1 * 13] 

^t 1 * 2^ (II)S S^fe- ^-^lsq-, ^^r^ SE^ *1 ^ i* 

14] 

<H1 tfl€fl 0.01 ifl*l 20 ^% wl^rS ^7>^^r ^^05. ^ i£^7|AE 
15] 

*fl 11* ifl^l 13*<MH -id^fe ^ ^ °x°]*\, ^71 #^H1 cflsfl 10 

vfl^l 1000 «1#S A}-g-5q^ ^ o. ^lO S I£^)ae ^ls^ 

13 T 1 * 16] 

(a) 6^-, *fl 8%!-, *)1 101MM <d^3fe & iSell^l^H 3^M- 

(b) A o v 7l l^ell^AE UV^. i^s>i, cf^i; 
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(c) ^^-t- 1*|5lSK=- ^711; ^ 

17] 

16%H1 , ^-71 l^el 90~140°C<Hl^i ^sq^ ^J* ^ 5. 

18] 

*)] 16%H1 5^^, ^"71 ^ ^£ ^7}<2]>a, F2, Extreme UV, e-«J , X*} , 

°l-§-^H =7^3^ ^ ^-^^5. S>^r ££Jfl7|AE afl^^l^ . 
[^^J- 19] 

*)1 16%^ «o V ^°fl 4i7} 
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